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Application Serial No. 09516,735 

Further in response to Office Action of December 30, 2002 

Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

T .isting of Claims 

1-2 canceled 

3. (currently amended) A coreless prate d oiioui t board transformer comprising first 

and second windings d ep osited on a printed circ ui t b m r4, said first winding being disposed in a . 
first plane, s aid second winding being . lup o id on _ oid> o f Mid circuit b cvm l that io oppof n rt T n 
. t Li d u ur.ii d <. m "i f I m mri ■ ■Thn rnn n -ti- r""" 1 <» » "«°"d "lane proximate and parallel to said 
first wiudiBBiadapoBitwi plane, wherein said transformer is adapted to be operated only at a 
frequency that is less than a resonant frequency of said transformer, said frequency being 
between 300 kHz and 20 MHz. 

4. (currently amended) A coreless printed circuit board transformer comprising first 
and second windings d upujilu d u n j urinrrri ri n t n i t b on r* . sajrl first winding beinft disposed in a 
first plane, said second winding being d epo rted on a oid o o f .aid circuit b u md that is oppocod t o 
a.idu ur_.nl i ill i nittinnnl irhrrrnn 1i T "-^ in * second plane proximate and, parallel to. said 
first winding i-dopooitod plane, wherein said transformer is adapted to be operated by a high- 
frequency carrier signal modulated by a low-frequency switching signal, and wherein said 
transformer is adapted to be operated only at a frequency that is less than a resonant frequency of 
said transformer. 

5. (original) A transformer as claimed in claim 4 wherein said carrier signal is at an 
optimum frequency, said optimum frequency being a frequency at which an impedance of said 
transformer is a maximum. 
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6 (currently amended) A transformer as claimed in claim 4 wherein said high 
frequency carrier signal is*** a range of from 300 kHz to 20 MHz and said low frequency 
switching signal is in the a range of from DC to 300 kHz. 

7 (currently amended) A coreless minted circuit bot i r d transformer comprising first 
and second windings depe nd o u a p ri nted ri r m mnm rt , -rid fir* winding Ndnn d^ed , h, a 
firs, nlane. s aid second winding being d cpu-ilu l u nacid n nf .a id uu t o i l b u.nl tlinti- n pn nr n d t r> 
a ^idc u f paid oirouit beard where o n disposed in a second tf™<- proximate and parallel to said 
first ending io deposited plane, further comprising means for adjusting a sonant frequency of 
fee said transformer, wherein said transformer is adapted to be operated only at a frequency that 
is less than said resonant frequency of said transformer. 

8. (original) A transformer as claimed in claim 7 wherein said adjusting means 
comprises a capacitance connected across the second winding. 

9. (withdrawn) A gate drive circuit for a power MOSFET or IGBT device, wherein the 
gate of a said device is isolated from an input power supply by a coreless printed circuit board 
transformer, said transformer comprising first and second windings deposited on opposed sides 
qf a printed circuit board. 

10. (withdrawn) A gate drive circuit as claimed in claim 9 wherein said transformer is 
operated at a frequency corresponding to the maximum impedance of said transformer. 

11. (withdrawn) A gate drive circuit as claimed in claim 9 wherein said transformer is 
driven and said gate is switched at a high-frequency in the range of from 300 kHz to 20 MHz. 

12. (withdrawn) A gate drive circuit as claimed in claim 9 wherein said transformer is 
operated by a high frequency carrier signal, said carrier signal being modulated by a switching 
frequency for switching said gate. 
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13. (withdrawn) A gate drive circuit as claimed in claim 12 wherein said high frequency 
carrier signal is at an optimum frequency corresponding to a maximum impedance of said 
transformer. 

14. (withdrawn) A gate drive circuit as claimed in claim 12 wherein said high frequency 
carrier signal is in the range of from 300 kHz to 20 MHz and said low frequency switching signal 
is in the range of from DC to 300 kHz. 

15. (withdrawn) A gate drive circuit as claimed in claim 9 wherein said transformer 
includes means for adjusting the resonant frequency of the transformer. 

16. (withdrawn) A gate drive circuit as claimed in claim 15 wherein said adjusting means 
comprises a capacitance connected across said second winding. 

17. (withdrawn) A method of driving a gate of a power MOSFET or IGBT device 
comprising isolating said gate from a power supply by means of a coreless printed circuit board 
transformer, said transformer comprising first and second windings deposited on opposed sides 
of a printed circuit board with no transformer core therebetween. 

18. (withdrawn) A method as claimed in claim 17 wherein said gate is drive at a frequency 
at which the impedance of said transformer is at a maximum. 

19. (withdrawn) A method as claimed in claim 17 wherein said gate is driven at a high 
frequency in the range of from 300 kHz to 20 MHz. 

20. (withdrawn) A method as claimed in claim 1 7 wherein a low switching frequency is 
used to modulate a high frequency carrier signal input to said transformer, and wherein said 
carrier signal is demodulated after said transformer to drive said gate at said low switching 
frequency. 
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21. (withdrawn) A method as claimed in claim 20 wherein said carrier signal is at an 
optimum frequency for said transformer corresponding to a maximum impedance of said 
transformer. 

22. (wiihdrawn) A method as claimed in claim 20 wherein said high frequency carrier 
signal is in the range from 300 kHz to 20 MHz and said low frequency switching signal is in the 
range of from DC to 300 kHz. 

23. (withdrawn) A modem for digital data communication including a coreless printed 
circuit board transformer comprising first and second windings deposited on opposed sides of a 
printed circuit board and having no transformer core therebetween. 

24-26 (canceled) 

27. (currently amended) A coreless pii ntod circuit b on M transformer comprising first 
and second windings A y u -iUd en a printed circuit bored , said first winding being disposed m a , 
first plane, said second winding being doited on a riri u o f „ M oircuit h n uid that ia opposed t o 
ll Ji d c o f mid ri rr ' H i t > - »* *< P™«* iB a sec nr,d " 1ane Parnate and parallel to , said 
first wiudinfiia deposit^ mane, wherein said transformer is adapted to be operated at an 
optimum frequency, said optimum frequency being a frequency near a frequency at which an 
impedance of a transformer equivalent circuit is at a maximum, and wherein said transformer is 
adapted to be operated only at a frequency that is less than a resonant frequency of said 
transformer, said frequency being from 100 kHz to at least 20 MHz. 

28. (currently amended) A coreless pri nted circuit boar d transformer comprising first 
and second windings d up osited on a printed circuit toiml, snjd first winding being disposed in a 
first ulane. s aid second winding being doited on a sid e of said circuit board that is ppp m r rl to- 
■ i t idi uf - Jill . in nit hnnrrl Trhrrrnn ti T n«^ fa a second plane proximate and parallel to said 
first winding is deposited plane , wherein said transformer is adapted to be operated at an 
optimum frequency, said optimum frequency being a frequency near a frequency at which an 
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impedance of a transformer equivalent circuit is at a maximum, and wherein said transformer ,s 
adapted to be operated by a high-frequency carrier signal mediated by a low-frequency 
switching signal, said carrier signal being at a frequency corresponding to a maximum impedance 
of to said transformer, and wherein said transformer is adapted to be operated only at a 
frequency that is less *an a resonant frequency of said transformer. 

29. (currently amended) A coreless p r i nted circuit bomd transformer comprising first 
and second windings d upo^ d u uap iii in rl nimrit hnmrl, 1B M first winding being disposed in , a . 
fir.triane.s aid second winding being d upuuil ui on a side of Wd uxu uil l u ■■ il t int I , r yp nnrr l t " ■ 

a . ido o f :iid oi r i mil 1 - " *« p™*»w a second nlane proximate and, parallel to said 

first binding is deposited plane, wherein said transformer is adapted to be operated at an 
optimum frequency, said optimum frequency being a frequency at which an impedance of a 
transformer equivalent circuit of said transformer is a maximum, and wherein said transformer is 
adapted to be operated only at a frequency that is less than a resonant frequency of said 
transformer, said frequency being from 100 kHz to at least 20 MHz. 

30. (withdrawn) A gate drive circuit for a power MOSFET or IGBT device, wherein the 
gate of said device is isolated from an input power supply by a coreless printed circuit board 

transformer as claimed in claim 26. 

31. (withdrawn) A method of driving a gate of a power MOSFET or IGBT device 
comprising isolating said gate from a power supply by means of a coreless printed circuit board 
transformer, said transformer comprising first and second windings deposited on opposed sides 
of a printed circuit board with no transformer core therebetween, wherein said gate is driven at a 
frequency at which the impedance of said transformer is at a maximum. 

32. (withdrawn) A method as claimed in claim 31 wherein said gate is driven at a 
frequency in th e range of from about 100 kHz to at least 20 MHz. 
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33 (withdrawn) A method as claimed in claim 31 wherein a low frequency switching 
signal is used to modulate a high-frequency carrier signal input to said transformer, and wherem 
said carrier signal is demodulated after said transformer to drive said gate at said low switching 
frequency, said carrier signal being at a said maximum impedance frequency. 

34. (withdrawn) A method as claimed in claim 33 wherein said carrier signal is at a 
frequency of from about 100 kHz to at least 20 MHz and said switching signal is at a frequency 
of from DC to 300 kHz. 

35. (withdrawn) Power converter apparatus deluding a coreless printed circuit board 
transformer comprising first and second windings deposited on opposed sides of a printed circuit 
board and having no transformer core therebetween, wherein said transformer is operated at a 
maximum efficiency frequency which is slightly lower than the frequency at which the 
impedance of a transformer equivalent circuit is at its maximum. 

36. (currently amended) A coreless pi intcd circuit b onrd transformer comprising first 
and second windings d ep uted on a pri n ted circuit bo ir d , s»id firnt winding, being djsnp-sed fr a 
first plane, s aid second winding being d ou u, itod on a side u f uu id circuit b ^ r d Out in oppoocd t o 
q ,ido of said onuut board whor nnr. disposed in a serond , plane proximate and parallel to said 
first winding bdepooited plane, wherein said transformer is adapted to be operated at an 
optimum frequency, said optimum frequency being a frequency at which an impedance of said 
transformer is a maximum, and wherem said transformer is adapted to be operated only at a 
frequency that is less than a resonant frequency of said transformer. 

37. (currently amended) A coreless p i k lu d circuit boar d transformer comprising first 
and second windings d opu ^d on a printed circuit bonr d, said flirt winding beinp disposed in a 
first plane, said second winding being doited cn a ri d . a f Juid oircuit h nn rd fliat in opposed t o 

jidu uf .uiJ i i . ni l 1 - •* Ai * noseA in a plane l^ 1 ™* md P arallel to said 

first winding is deposited plane, wherein said transformer is adapted to be operated at an 
optimum frequency, said optimum frequency being a frequency at which an impedance of a 
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U-ansformer equivalent circuit of said transfonner is a maximum, wherein said optimum 
frequency is between 300 kHz and 20 MHz, and wherein said transformer is adapted to be 
operated only at a frequency that is less than a resonant frequency of said transformer. 

38 (previouslypresented) A transformer as claimed in claim 4 wherein said carrier signal 
is at an optimum frequency, said optimum frequency being a frequency at which an impedance of 
a transfonner equivalent circuit of said transformer is a maximum. 

39 (currently amended) A coreless p A il ud circuit boar d transformer comprising first 

and second windings u ^u ^d un JA ..i 1 nirr mt hno rt . said second winding being deposrted- 

^...laLufMi rt n-rr ni" ' TT"' " ■" ■ ufrmrt f fr Lu il u Banj^ n ^ diBBSflAaL 
. nl-,. nnttim-* ^ parallel to said first wm liu fi b doporit n d stem, wherein said 

transformer is adapted to be operated at an optimum frequency, said optimum frequency bemg a 
frequency at which an impedance of a transformer equivalent circuit of said transformer u a 
n^unum, further comprising means for adjusting said optimum frequency, and wherein said 
transformer is adapted to be operated only at a frequency that is less than a resonant frequency of 
said transfonner. 

40. (previouslypresented) A transformer as claimed in claim 36 further comprising means 
for adjusting said optimum frequency. 

41. (previouslypresented) A transformer as claimed in claim 5 further comprising means 
for adjusting said optimum frequency. 

42. (previouslypresented) A transformer as claimed in claim 38 further comprising means 
for adjusting said optimum frequency. 

43. (previouslypresented) A transformer as claimed in claim 39 wherein said adjusting 
means comprises a variable capacitance connected across the second winding. 
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44. (previouslypresented) A transformer as claimed in claim 40 wherein said adjusting 
means comprises a variable capacitance connected across the second winding. 

45. (previously presented) A transformer as claimed in claim 41 wherein said adjusting 
means comprises a variable capacitance connected across the second winding. 

46. (previously presented) A transformer as claimed in claim 42 wherein said adjusting 
means comprises a variable capacitance connected across the second winding. 
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